This study was a retrospective analysis of the epidemiologic profile of severe traumatic brain injuries managed at the surgical intensive care unit of the University Hospital Center of Yaoundé, Cameroon, between January 2011 and December 2015. All the patients admitted at the surgical intensive care unit for a traumatic brain injury with an initial Glasgow coma scale score ≤ 8 were included. One hundred and thirty-five cases were enrolled. One hundred and fourteen were males and 21 were females. Their mean age was 32.75 years. Forty-four patients were aged between 16 to 30 years. Road traffic accidents represented the first mode of injury with 101 cases and most of the patients were pedestrians hit by a car. Pupils and students were the most involved. Twenty-three patients had additional extracranial injury. On admission, 97 (71.85%) patients had GCS 7-8. A brain CT scan was done for 115 patients. Intracranial and intracerebral hemorrhages were the most frequent radiological findings with 57 cases. The overall mortality was 32.59% with 44 deaths. Thirty-two of the deaths occurred in patients with GCS 7 -8 on admission. Ninety-one (67.40%) patients survived, 74 (54.81%) had persisting disabilities, while only 17 (12.59%) recovered fully. The following factors had an impact on the outcome: GCS at admission, pupillary anomalies, length of hospital stay, endotracheal intubation and surgery. Severe TBI remains a heavy socio-economic burden worldwide. In Cameroon where the health system is poorly organized, the outcome of individuals who sustained a severe TBI was dismal.
Introduction
Traumatic brain injury (TBI) or head trauma is a major public health issue worldwide that affects 10 million people each year with 4.5 million deaths and 90% of the burden affects low and middle income countries. Severe TBI is defined as TBI with initial Glasgow coma scale ≤ 8 after resuscitation. It threatens life on short term and can lead to persisting neurologic disability which puts a heavy socio-economic burden on the entire society, families and individuals [1] - [11] . Severe TBI is the 3 rd leading cause of death in industrialized countries and according to the WHO it might become the leading cause of death and disability worldwide by the year 2020 [1] [8] . It is already the leading cause of death in peoples less than 45 years in developed countries. In 2004 in the USA, 1.5 million individuals were admitted in emergency departments for a TBI and 5.3 million were leaving with a permanent disability after a TBI in that country. In Europe, the annual incidence of TBI was estimated at 235 cases for 100,000 inhabitants (range: 91 -546 cases for 100,000) [5] [6] [7] [8] [10] . In sub-Saharan Africa in the year 2000 in Mali, the annual incidence of patients hospitalized for a TBI was 2000/100,000 cases [12] . Severe TBI is responsible for most of the deaths due to RTA. The reported mortality of severe TBI in Africa is within 21% -91% come data were retrospectively reviewed. The study enrolled all cases of head trauma admitted at the SICU for severe TBI. The severity of the TBI was determined by calculating the initial Glasgow coma scale (GCS) score on admission after resuscitation. The Glasgow coma scale (Table 1) was determined by the assessment of patients' eye opening (E), verbal (V) and motor (M) responses to command or painful stimulation. The sum of E + V + M was done. If it was ≤ 8, the patients was categorized as "severe TBI" and included in the study no matter his age. If the GCS score was >8, the patient was labeled as "non-severe TBI" and was not included in the study. The adapted GCS was used for patients less than 4 years old (Table 1) . Non-severe TBI, patients managed outside the SICU or who died on arrival were not included. After admission, the severe TBI patients were followed on a day to day basis with repeated neurologic examinations and thorough 
Patients and Methods

Results
Sociodemographic Data
One hundred and thirty-five patients were enrolled in the study. Figure   1 ). Pupils and students were the socio-professional category most often involved with 42 (31.11%) cases, followed by civil servants with 25% (N = 34).The road traffic accident(RTA) was by far the first mode of injury with 101 cases (74.81%) and most of the patients were pedestrians hit by a car in 44 cases ( Table 2 ). The motorcycles were involved in 33% of the RTA. The assaults were the second 
Clinical Data
At admission, 97 (71.85%) patients had a GCS of 7 or 8 points, 41 (30.37%) had pupillary anomalies. Their mean arterial pressure was <90 mmHg in 47.5% and between 90 -120 mmHg in 45% of the cases respectively. Twenty-four (17.77%) patients had hemoglobin level < 10 g/dl and 27 (20%) had electrolytes imbalance. Twenty-seven (20%) patients had additional extracranial injury, 4 thoracic injuries and 10 limb fractures ( Table 2 , clinical profile). 
Radiological Data
Management Data
All the patients had empirical and systematic application of some BTF guidelines and recommendations such as: elevation of head over bed at 30˚, nasal oxygenation to maintain oxygen saturation > 92%, maintenance of normal body temperature, and normovolemia by isotonic saline infusion, mannitol osmotherapy, indwelling urinary catheter, nasal gastric tube for precocious enteral nutrition, deep vein thrombosis, stress and decubitus ulcers prevention. Conversely, 65% (N = 88) of the patients were not intubated, though 57.77% (N = 78) were sedated and 31 (23%) had mechanical ventilation. Thirty-four (25%) patients underwent a neurosurgical operation for intracranial, intracerebral hematoma removal; depressed skull fracture or acute hydrocephalus ( Table 2 ). The 27 patients with additional extracranial injuries also had specific management of these injuries.
Outcome Data
The median follow up period was 42 months (range 12 to 72 months). The overall mortality was 32.59% with 44 deaths (GOS 1). 
Age Distribution
The patients' mean age of this series was 32.75 years. Almost 76% of the patients were 45 years or less. The second and third decades were the most involved with 32.59% of the cases. These data are consistent with findings from most authors and reflect the fact that TBI in general and STBI in particular, primarily affect young active populations involved in activities at risk [1] - [6] . It is well established that TBI is the leading cause of death in peoples less than 45 years in developed countries.
Gender
The male predominance for TBI and STBI is unanimously reported from the li- Therefore, male gender was a risk factor for sustaining a severe TBI.
The Cause of STBI
The road traffic accident was the first mechanism of injury and pedestrians were hit by a car most of the time. In Ethiopia, pedestrian accounted for 50% of RTA deaths [3] . Kinyanjui had reported that despite having the lowest rate of carowner per inhabitant in the world, sub-Saharan Africa faces the highest mortality rates due to RTA per in habitant in the world. This has been labeled "the silent epidemic" [1] . This reflects the fact that in sub-Saharan Africa, cars and roads are generally of poor quality and that driving rules are violated. 
The Professions
Pupils and students represented one-third of patients who sustained a STBI in this series. This reflects the fact that most patients were young adults; most of 
Clinical Data
Forty-seven point five percent of the patients had at least one episode of arterial hypotension. This frequency is close to those reported by Chesnut et al. . This discrepancy with our results reflects the fact that STBI patients with low GCS are prone to die before reaching ICU in our setting.
Thirty percent (N = 41) of our patients presented with a pupillary abnormality. The presence of a pupillary anomaly in a STBI patient is a poor prognostic factor and it reported frequency is variable [4] [9] [11] [17] .
Twenty percent of the cases of this series had an associated extra cranial injury. The prevalence of extracranial injury in STBI patients could be as high as
Anemia is a deleterious factor for outcome of STBI [9] [21] [22] [23] [27] . For this reason, the hemoglobin level should be maintained above 9 g/dl. In the present series, the hemoglobin level was at some time < 10 g/dl in 37% of the patients.
Hypernatremia is another factor related with poor outcome in STBI and is reported in 16% -40% of patients and it is associated with increased mortality [9] [28]. Hypernatremia was recorded in 10.52% of the cases in this series. The other electrolytes disturbances noticed were hyperchloremia and hyperkalemia.
CT Scan Findings
CT scan was done in 85% of the cases of this series. It is not possible to do a CT scan in all patients with STBI because some of them are clinically very unstable and therefore not transportable to the CT scan facility [4] , Most findings were intracranial or intracerebral hemorrhages (62.98%) and depressed skull fractures (22.22%). In their study, Oddo et al. [21] report that 79% of patients in their series had traumatic SAH or intraventricular hemorrhage on admission CT scan.
In the series from Rejeb et al. and Petroni et al. [9] [11], CT findings were also dominated by intracerebral and intracranial hemorrhages.
Management
The Brain trauma foundation and other entities have established guidelines for the management of TBI in general and STBI in particular [8] 
Outcome
The mortality of this series was 32.59% with 44 deaths (GOS 1 [2] . This shows the unanimously admitted poor prognosis related with severe TBI. Although most of the survivors of this series were functionally independent (N = 70; 51.85%), 33.34% showed cognitive or behavioral impairment. In 2013 in Kenya, the prevalence of cognitive impairment in patients who had TBI varies from 32 to 50% depending on the scale used [1] . In long-term, although the majority of patients who sustained a STBI will show good physical recovery with independence in locomotion and basic life skills, most will remain with neuropsychological disabilities such as cognitive and behavioral disorders impeding on social reintegration [34] .
On multivariate analysis, the outcome was influenced by the length of hospital stay, pupillary abnormalities and intubation.
Conclusion
This study was a retrospective analysis on the epidemiologic profile of patients who sustained a STBI and were managed at the surgical ICU of the UHC of
Yaoundé. This service was supposed to be the place where these patients could have the best treatment for their condition in our setting. This series has revealed that in Cameroon, severe TBI patients admitted at ICU are principally young adult males between 16 and 30 years old. Most of them were involved in RTA and were pedestrians hit by a car or were riding motorcycles. Most of them were admitted with high GCS scores 7 -8, though one third showed pupillary anomalies. Most had intracranial or intracerebral hemorrhages on CT. Their management did not rely on objective application of the recommended guidelines, though some were applied empirically and systematically. The mortality, although significant was quite low for this setting. Nevertheless, the functional outcome was fair in most survivors in terms of motor deficits, memory, cognitive and speech impairments. Therefore, only a few percentages recovered fully.
